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Rohm faces ITC 
anti-trust probe 
After the withdrawal by Rohm 
Co Ltd (Kyoyo, Japan) of a com- 
plaint made in December 2000 
to the US InternationalTrade 
Commission alleging that 
Nichia Carp (Tokushima, Japan) 
had violated US patents 
USP6084899,USP6115399on 
InGaN blue LEDs and lasers 
(see Issue 5, page 22), the ITC 
has not only ended its investi- 
gation of the complaint but 
also ordered Rohm to show 
that the complaint was not 
brought for “improper anti-trust 
and conspiracy purposes.” 
Nichia’s defence was to assert 
non-infringement, invalidity, and 
unenforceability of Rohm’s US 
patents, along with an anti-trust 
defence contending that Rohm 
had fabricated a domestic 
industry in order to obtain ITC 
jurisdiction. 
“Based on the timing of 
Rohm’s withdrawal from the 
ITC, it looks like Rohm was 
trying to avoid discovery on 
anti-trust issues,” claims 
Noboru Tazaki, managing 
director and general manager 
of Nichia’s Optoelectronics 
Products Division. 
In April, International Trade 
Commission administrative law 
judge Sidney Harris issued a 
discovery order allowing 
Nichia to pursue a complaint 
against Rohm for alleged 
anti-trust and conspiracy behav- 
iour. Rohm then attempted to 
withdraw its complaint seven 
days later, said Nichia. 
Sanctions, if imposed, may 
come in the form of a 
monetary penalty that Rohm 
must pay the ITC and/or 
Nichia. 
First ultra-violet LEDs 
for illumination market; 
brightest nitride LEDs 
Cree Inc (Durham, NC, USA) white light over alternative 
has launched what it claims is methods using blue LEDs 
the world’s first ultraviolet LED with a yellow phosphor 
for the illumination market. coating due to its better colour 
The 12 mW, 405 nm ON) Sic rendering, manufacturability, 
device is also the brightest colour temperature and 
nitride-based LED available. control.” 
Potential applications include 
white-light conversion LEDs for 
automotive, cellphone, illumina- 
tion displays and other such 
markets. Cree also says that it is 
targeting an average selling 
price comparable to the 
MegaBright blue LED device. 
The UV product is an 
offshoot of a collaborative 
R&D effort between Cree 
and the US Department of 
Commerce National Institute 
of Standards and Technology 
Advanced Technology Program 
(NIST/ATP). 
Dr James Speck, Professor of 
Materials and a member of the 
Solid State Lighting Center at 
the University of California, 
Santa Barbara, commented, 
“Ultra-violet LEDs are a 
superior approach to making 
* Cree Inc has reported 
revenues for fiscal Q4/2001 
(to end-June) of US$44.726m 
(up 34% on a year ago) and 
record sales for the year of 
US$177.227m (up 63% on a 
year ago). 
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Uniroyal acquires 
EMCORE’s stake in UOE 
Uniroyal Technology Carp 
(Sarasota, FL, USA) has acquired 
the minority stake of EMCORE 
Carp (Somerset, NJ, USA) in 
high-brightness LED manufac- 
turing joint venture Uniroyal 
Optoelectronics LLC (UOE, 
Tampa, FL, USA) for 1,965,924 
shares of Uniroyal’s common 
stock. Before the transaction, 
Uniroyal’s stake was 64%. 
EMCORE president and CEO 
Reuben F Richards Jr said 
“Our collaboration with UOE 
will continue going forward as 
their success enables them to 
become an increasingly impor- 
tant buyer of our capital equip- 
ment. EMCORE will participate 
in that growth as a shareholder 
in Uniroyal and the sale of our 
interest in UOE will allow us to 
focus additional resources on 
our other businesses.” 
The recently completed expan- 
sion of UOE’s epi facility in 
Tampa, FL and its nearly com- 
pleted R&D facility includes 
the addition of three EMCORE 
MOCVD reactors for the manu- 
facture of high-brightness blue 
and green LEDs (one for R&D) 
- see Issue 6, page 14. 
UOE provides LEDs with multi- 
ple wavelengths and colours as 
well as high-brightness blue 
LEDs exhibiting brightness lev- 
els ranging from 3.54 mW in 
die form. When conventionally 
packaged, expected lamp 
power output is 8-10 mW. 
Princeton inaugurates fab 
In July Princeton Lightwave 
Inc (Cranbury, NJ, USA) said 
that it had begun manufactur- 
ing in the highly automated 
fab at its 90,000 ft2 headquar- 
ters (which includes 15,000 ft2 
of cleanroom space). PLI was 
due to begin delivering sam- 
ples from the fab in August 
and ramp up production over 
the next six months. PLI is also 
aiming to have more than 100 
employees by end-2001. 
The fab features a fully inte- 
grated manufacturing execu- 
tion system, with ties to the 
enterprise resource planning 
system, and has capacity for 
500 4” wafer starts per week 
(or tens of millions of chips 
per year). 
Earlier this year, PLI said that it 
had established industry-best 
performance levels in several 
categories for the 1480 and 
14xx nm laser markets. It says 
Blue, green and 
orange high-flux 
Surface Mount 
LEDs 
LumiLeds Lighting (San Jose, 
CA, USA) has released bright 
blue, green (InGaN-based) and 
orange (transparent-substrate 
AlInGaP) LEDs in its HSMB- 
series surface mount device 
(SMD) product family (comple- 
menting the red and amber 
SMD LEDs released last year). 
Typical intensities (at 20 mA) 
are: 
l Orange: 220 mcd 
l Green: 200 mcd 
l Blue: 100 med. 
Further increases for typical 
blue and green intensities 
are scheduled for the end of 
this year. 
it has achieved highest-power laser Broadband GainChip 
levels with its distributed feed- products which offer up to 
back laser, narrow-stripe pump twice the power of competi- 
laser chip, and external cavity tive components. 
view inside Princeton Lightwave Inc’s new highly automated fab, which 
began manufacturing in July and delivering samples of products in August. 
Agere sues 
Multiplex 
Agere Systems Inc (Allentown, 
PA, USA) has filed two lawsuits 
against opt0 manufacturer 
Multiplex Inc (NJ, USA): 
l for infringement of four 
patents related to optical 
components and subsystems, 
including lasers and multi- 
quantum well modulators used 
in high-performance optical 
communications systems (filed 
in the US District Court for 
Delaware); 
l for property theft, wrongful 
possession of Agere optoelec- 
tronic device wafers and other 
related proprietary property 
(filed at the Superior Court of 
New Jersey Chancery 
Division). 
Agere is seeking monetary 
damages for Multiplex’s alleged 
infringement of its patents, 
recovery of its property and an 
injunction against further 
infringement. 
Avalon Photonics launches 
10 Gb/s 850 nm VCSELs 
Avalon Photonics Ltd (spun 
off from CSEM in Zurich, 
Switzerland in June 2000) is 
sampling a VCSEL for ultra- 
high-speed short-range 
multi-mode fibre links (operat- 
ing at 850 nm) which has a 
bandwidth above 10 GHz. 
Avalon says that the frequency 
performance has been enabled 
by minimization of the para- 
sitic capacitances. 
Using a coplanar waveguide 
layout structure has the advan- 
tage that all contacts are on 
the top, which means simple 
microwave probing, n- and p- 
drive is technologically simple, 
and wire as well as flip-chip 
bonding is possibleThe 
remaining intrinsic capaci- 
tance of the device was signifi- 
cantly reduced. 
Avalon fhotonic’s 10 Gbls 850 nm VCSEL, which is currently being sampled. 
The VCSEL’s input resistance per channel) will be one 
of around 50 Q matches exist- of the next steps for GB 
ing microwave amplifiers and Ethernet and optical 
line drivers.Avalon adds that a backplane applications 
data rate of 10 Gb/s (serial or respectively. 
No One Understands 
consistent performance. 
The World Of 
;aAs Technology 
A Better Than M/A-COM. 
M/A-COM III-V Materials Group is the world’s 
most experienced supplier of semi-insulating 
GaAs substrates. M/A-COM has been serving 
, the substrate needs of the GaAs industry 
since 1979,and is very familiar with the 
technical requirements of our 
customers. M/A-COM’s focus 
is on semi-insulating GaAs, 
with years of experience 
supplying GaAs for ion 
, imolantation and enitaxv. 
I I 
MIA-COM manufactures hiclh 
purity SI-GaAs substrates that 
M/A-;OM also offers SI-InP substrates 
F I tailored for epitaxial growth, in 3”and 1 OOmm 
1 ~ diameter. All are manufactured to meet the highest international 
standards for quality, including IS0 9001, so they deliver 
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Flextronics Photonics to make 
metro DWDM lasers 
Flextronics Photonics - a busi- 
ness unit of Flextronics (Singa- 
pore) - has agreed to provide 
design, manufacturing and sup- 
ply chain management services 
to optical networking compo- 
nent and module developer 
IQ Optmnics Inc (Sunnyvale, CA, 
USA) for its metro DWDM laser 
modules (which are based on an 
external cavity configuration). 
K2 Optronics vp of Operations 
Bill Daniher says Flextronics 
provides several of the critical 
packaging design elements. 
Benefits over existing DFB and 
EML lasers include regenera- 
tion-free transmission of greater 
than 300 km and locker-less 
performance down to 50 GHz 
channel separation. 
High-power undersea pump lasers 
In a deal worth US$70m over the 
next 12 months, ‘QCom 
(Pembroke, Bermuda) has chosen 
the new 980 nm pump lasers of 
Agere Systems Inc (Allentown, 
PA, USA) for its undersea optical 
amplifiers. This is part of a three- 
year agreement earlier this year 
for optical components for 
VCom Global Network 
(expected to be the world’s most 
extensive and technologically 
advanced undersea optical net- 
work). Phase 1 is expected to 
span 90,000 km and offer multi- 
terabit capacity to more than 
30 major cities around the world. 
Agere’s new LP200 200 mW 
device is an uncooled, GaAs- 
based Fabry-Perot pump laser 
with an external fiber Bragg 
grating for wavelength stabiliza- 
tion and a drive current of 350 
mA. It is among the industry’s 
highest-power 980 nm pump 
lasers, implemented as part of 
an erbium-doped fibre amplifier. 
“Increasing the pump’s output 
power will allow for an 
increase in the number of tmns- 
mission signals, or channels, 
that can be amplified,” says 
Agere’s Optoelectronics divi- 
sion executive vp Dan DiLeo. 
First OC-768 
Transmitters 
Receivers 
Opto components and 
subsystems producer 
Corona Optical Systems Inc 
(founded in February 2000 in 
Lombard, IL, USA) has begun 
sampling the world’s first 
40 Gb/s OC-768 VSR parallel 
optical transmitter and receiver 
pairs. 
The modules have a through- 
put of 40 Gb/s in a 13mm x 
13mm pick&place-compatible 
BGA package (the smallest par- 
allel devices available) - true 
surface mount devices, it says, 
which can be configured with 
multiple heatsink options. 
* Corona has appointed a 
Technical Advisory Board. 
This comprises: 
l Bob Musk (JDS Uniphase 
Director of Technology and 
optical component and packag- 
ing expert); 
l Ted Bensinger (a photonic 
technology consultant who 
Integrated EAM tunable laser 
In “Monolithic, Widely Tunable, 
Sample-Grating DBR Lasers” 
at July’s National Fiber Optic 
Engineers’ Conference in 
Baltimore, MD, USA, senior device 
engineer Michael C Larson 
(with co-author, chief develop- 
ment engineer and co-founder 
Greg Fish) reported that AgiIity 
Communications Inc (Santa 
Barbara, CA, USA) has integrated 
an electro-absorption modulator 
(EAM) onto its widely tunable 
Sampled-Grating Distributed 
Bragg Reflector (SG-DBR) laser 
technology (thanks to its InP- 
based “all-monolithic” architec- 
ture). It says this creates lasers 
that provide the fastest time to 
market, while breaking down 
the barriers to cost, space, and 
assembly for producing large 
quantities of high-power, widely 
tunable lasers for metro-core 
market applications. 
Agility’s SG-DBR platform 
(the first commercially viable 
architecture to integrate many 
functions on a single chip) 
supports the 2.5 and 10 Gb/s 
markets across the full C-band. 
Developed for DWDM networks, 
Agility’s first products (high- 
power, widely tunable lasers) 
provide greater bandwidth flex- 
ibility than currently available 
with f=ed-wavelength or nar- 
rowly tunable lasers, increasing 
network capacity, maximizing 
existing network resources, and 
streamlining the planning 
process for network growth. 
Earlier this year,Agility was first 
to launch a 10 mW widely 
tunable laser for long-haul 
applications. 
Agility lasers can suppor high- 
power applications, so the need 
for optical amplifiers in the net- 
work is reduced. 
Agility says it is the only com- 
pany to implement full-stream 
automation of widely tunable 
lasers, from a single chip. Other 
production techniques to 
VSR 
and 
previously held senior positions 
with Alcatel USA and Rockwell 
International); 
l Roger Holmstrom ScD (a 
senior technologist at Tellabs 
Corp and expert in system 
integration and component 
qualification); 
l Tim Richardson (Executive 
VP of Business Development 
at Bandwidth9, board 
member of Micro Linear 
Corp and a Technical 
Advisor to Real Chip and 
Primarion); and 
l Ray Prasad (an expert on 
Surface Mount Technology and 
chairman of the IPC-7095 BGA 
committee and IPC’s J-StdOl3 
committee). 
This follows the earlier 
appointments (in June) of: 
l Scott Higgins to vp 
Manufacturing; and 
l Tom Brockman to vp 
Engineering. 
achieve high power in tunable 
lasers involve combining 
multiple chips and complicated 
optical packaging, processes 
that are difficult and expensive 
to automate. 
A beta customer base of 30 
companies is sampling and 
using Agility’s 3040 tunable 
laser to provide up to 4 mW 
of optical output power to any 
C-band wavelength in less than 
10 ms.The laser is designed for 
DWDM systems where the 
capability to change wave- 
length on demand over the 
entire “C” band window of 
1525-1565 nm with 50 GHz 
channel spacing is essential. 
More news from NFOEC 
July’s National Fiber Optic 
Engineers' Conference 
(NFOEC) in Baltimore, MD, USA 
sdw seveial chip manufacturers 
moving to exploit new broad- 
band communications applica- 
tions. 
Vitesse demonstrates OC- 768 
cupabtttties 
Vitesse Semiconductor Carp 
(Camarillo, CA, LISA) is expand- 
ing its portfolio of forward 
error correcting devices, under 
the assumption that FEC will 
be preferred in 10 Gb/s net- 
works and absolutely critical 
at 40 Gb/s. 
It also demonstrated samples of 
its 42 GHz InP-based voltage 
controlled oscillator (which is 
the most critical component in 
the development of an OC-768 
chip-set, used as a building 
block for the phase-locked- 
loops used in clock multipliers 
and clock recovery units in the 
mux/demux chip-set). 
The VCO is the first product 
based on its new 4” InP line 
and demonstrates all the key 
features of its InP HBT process, 
including transmission lines, 
MIM capacitors, thin film resis- 
tors, and high-performance 
multi-finger HBTs. 
Fundamental oscillation is 
selected between 43 GHz and 
50 GHz (with a 10% tuning 
range).The VCO drives 50 R 
with a 300 mV p-p swing 
(-6 dBm) and operates at very 
low power (128 mW, typical). 
Alan Huelsman, director of the 
InP program, said Vitesse is 
designing InP products for 
everything on the multiplexer 
side of the FEC (a CMOS 
device), including clock man- 
agement and recovery parts, 
amplifiers and voltage drivers. 
3.125 Gb/s and 10 Gb/s 
ehtro-opffc driver ICs 
TriQuint Semiconductor Inc 
(Hillsboro, OR, IJSA) introduced 
low-cost, high-performance 
3.125 Gb/sTQ8218 and 
TQ8219 and 10.8Gb/sTQ8318 
and TQ83 19 electro-optic (EO) 
laser drivers - the latter aimed 
at performancedriven, cost-sen- 
sitive metro and long-haul 
DWDM markets which use 10G 
Ethernet (10,3125Gb/s), Fibre 
Channel, or SONET/SDH OC- 
192/STM-64 standards (includ- 
ing FEC rates). 
As well as being available in die 
form for integration into fibre- 
optic modules, they are also 
available in high-volume, low- 
cost packages - very small 28. 
pin plastic packages developed 
for its RF business (unprece- 
dented for fibre-optic drivers, 
says Telecommunications 
Division strategic marketing 
director Andy Turudic). Small 
surface-mount packages allow 
vendors to develop highly 
dense line cards for metro. 
“As the speeds of CMOS and 
SiGe technologies increase, 
transistor breakdowns are 
reduced to where the voltage 
that cun be produced across 
an output load is limited.” 
But TriQuint’s mixed-signal 
recessed-gate GaAs process 
allows a combination of high 
speed and high breakdown. 
“We’ve incorporated innova- 
tive, proprietary circuit tech- 
niques that reduce overshoot 
and undershoot while improv- 
ing rise and fall times through 
the device.” 
“Historically, we have monolith- 
ically integrated our drivers 
into our multiplexers for the 
most demanding telecom appli- 
cations,” says Turudic.“This has 
resulted in jitter performance 
levels from our OC-48 products 
that nearly meet the more strin- 
gent OC-192 requirements. 
Now we are offering the bene- 
fits of that performance in 
stand-alone drivers.” 
“We have also optimized our 
devices for Electra-Absorptive 
Modulator [EAM] and Electro- 
absorptive Modulated Laser 
[EML] applications with an inte- 
grated monolithic bias control 
(eliminating bias tee and allows 
direct-coupled interface for 
Direct Modulated Lasers) and 
load invariant output driver, 
while providing sufficient 
swing for dual-arm (differential) 
Mach-Zehnder modulator 
applications.” 
TriQuint’s acquisition of Texas 
Instruments Inc’s Dallas-based 
millimetre-wave IC business 
also gave it access to a pHEMT 
GaAs process that may be even 
more appropriate for fibre-optic 
markets,Turudic said. 
Nortel launches metro 
components 
Nortel Networks launched its 
range of 14 optical components 
and modules for metro area net- 
works, offering reduced device 
sizes, higher levels of functional 
integration, lower power dissi- 
pation, greater network simplic- 
ity, and lower network costs. 
Barbara Callaghan, president, 
Optical Components says they 
will offer solutions for both the 
client and line sides of the 
metro network, and will 
include tunable and continuous 
wave transmitters, transmitter 
modules, receivers, transponder 
modules, amplifiers, and 
variable optical attenuators: 
l a 2.5 Gb/s buried heterostruc- 
ture transmitter (with maxi- 
mum reach of 175 km with 
minimum dispersion penalty); 
l a 10 Gb/s APD Preamp 
Receiver; 
l a 1310 nm 10 Gb/s 
Transponder Module with very 
low power dissipation (and a 
footprint smaller than a busi- 
ness card to address board and 
rack level space constraints); 
* a Multi-Wavelength Gain 
Module (featuring a compact 
amplifier and integrated vari- 
able optical attenuator 
10 Gigabit Ethernet Switch 
Router solutions, enabling sim- 
ple, very-high-speed, low-cost 
access to dark fibre and DWDM 
optical infrastructure). 
JDSU’s module-level solutions 
JDS Uniphase Carp (San Jose, 
CA, USA) exhibited new mod- 
ule-level solutions including 
expanded lines of transponders 
and amplifiers, and additional 
next-generation products 
(including a 40 Gb/s transceiv- 
er).‘I’he modules, which include 
both optics and electronics for 
plug-and-play functionality, 
reduce costs and streamline 
design and manufacturing cycle 
times for fibre-optic telecoms 
systems makers. 
The transponder family 
includes a new line of MSA- 
compatible 2.5 Gb/s modules 
with control electronics, 
extended temperature range, 
and DWDM capability for appli- 
cations such as core metro area 
networks, access networks, and 
fibre backbone infrastructure 
elements including high port- 
count switches. 
A 10 Gb/s tunable DWDM 
transponder was also 
previewed. 
Most fibre-optic transmission 
currently operates in C-band 
frequencies, but system design- 
ers are increasingly targeting 
the L-band for capacity expan- 
sion and system upgrades. JDSIJ 
is therefore introducing three 
L-band laser families for long- 
and short-haul applications: 
l DWDM CW lasers with inte- 
grated wavelength monitors; 
l WDM CW lasers; and 
* directly modulated DFB 
lasers. 
Also new is a 10 Gb/s APD/PlN 
Receiver with automatic gain 
control (AGC), which provides 
improved threshold control. 
. ..continued 
overleaf 
More news from 
NFOEC...continued 
JDSU’s new uncooled 980 nm 
pump laser offers “the highest 
power in the industry” (up to 
200 mW), eliminates the need 
for additional components and 
electronics for temperature 
control, and uses only a frac- 
tion of the operating power 
required by standard, cooled 
pump lasers. It has fewer parts, 
costs less, and is more efficient. 
The laser is used in standard 
optical amplitlers such as JDSU’s 
new uncooled MicroAmp, 
which can be obtained “off-the- 
shelf” in 2-8 weeks (rather than 
Vitesse Semiconductor Carp’s InP-based 42 GHz VCO die (for 40 Gbls 
OC-768 SONET fibre-optic data rates). 
EPITAXIAL WAFERS 
Epitaxial 
Technologies offers 
standard and highly 
challenging epitaxial 
layers on GaAs, Ine 
GaSb, InSb and InAs. 
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the 3-9 month customized 
development process and large 
non-recurring engineering costs 
for optical amplifiers). 
can normally transmit through 
40 km of single-mode fibre. By 
adding a single LOA, the range 
is extended to over 80 km. 
JDSU previewed three extra 
standard amplifier models that 
provide high performance for 
in-line, booster, and pre-amplifi- 
cation applications. 
JDSU is also introducing its 
300 mW 14XX Raman pump 
laser - the most powerful of its 
kind currently available. It pro- 
vides sufficient power to 
extend reach while also offer- 
ing cost-savings potential when 
used to replace two lower- 
power pump lasers (extending 
its offering of high-power prod- 
ucts such as the 360 mW 980 
nm pump laser). 
A single, low-cost LOA com- 
bined with a small, integrated 
transponder would eliminate a 
bulky laser and external modu- 
lator, allowing OEMs to easily 
upgrade standard OC-48,80 km 
links to OC-192. 
62noa demos LOAs in n&work 
Genoa Carp (Fremont, CA, USA) 
gave the first public demonstra- 
tion in a typical network appli- 
cation of its linear optical ampli- 
fier (announced in March), the 
first chip capable of amplifying 
light in the demanding multi- 
wavelength, switched-channel 
environment characteristic of 
emerging metro networks. 
The LOA is currently being 
characterized for use in receiver 
pre-amplifiers, in-line amplifiers, 
and unity-gain modules, as well 
as transmitter-boost applica- 
tions, in equipment ranging 
from transponders to reconfig- 
urable optical adddrop multi- 
plexers (OADMs), to photonic 
cross-connects, and to next-gen- 
eration, 40 Gb/s receivers. 
According to president and 
CEO Rick Gold, “In tigbt mar- 
ket conditions.. manufacturers 
particularly look for new tecb- 
nology that offers u way to not 
only improve cost-performance 
but also to achieve designs 
that were previously impracti- 
cal or impossible.” 
The demo used the commercially 
available Dragonfly OC-192 10 
Gb/s optical transponder from 
LightLogic Inc (recently 
acquired by Intel Corp) which 
Genoa has recently completed 
its build-out of a 45,000 ft2 
manufacturing expansion for 
full-scale production (the 
world’s first InP fab for LOAs) 
and an adjacent assembly area. 
New Focus producing 
pump-combining devices 
Passive component supplier 
New Focus Inc (San Jose, CA, 
USA) has begun volume pro- 
duction of its newest line of 
pump-combining devices for 
optica amplifiers. Along with 
its newly invented iPBC hybrid 
pump combiner, polarization 
beam combiners and optical 
circulator products, they form a 
suite of passive products for 
high-power Raman and erbium- 
doped fiber amplifiers (EDFAs). 
New Focus’ pump-combining 
devices have passed testing to 
Telcordia 1209 and 1221 indus- 
try standards and are currently 
shipping to multiple cus- 
tomers. They deliver low polar- 
ization sensitivity required for 
very high data rate applications 
such as OC-768 or 40 Gb/s 
systems. 
New Focus is also beginning 
volume production of its C/L 
Band Splitter, a wideband com- 
ponent for combining or split- 
ting C- and L-band as well as 
optical supervisory channel sig- 
nals in optical networks. 
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